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INTRODVCT I O N  

This  r e p o r t  i s  concerned wi th  t h e  Radar R e f l e c t i v i t y  Measurement performed 

by Conductron Corporat ion f o r  hASA a s  p a r t  of t h e  S t a t i c  I n f l a t i o n  Tests, 

Lakehurst ,  New Cersey, SAS, dwember - December 1963, 

M€ASbR@ME%T R E Q J I R E W K  S 

On 1 8  December 1963, Echo I1 Balloon $16 underwent s t a t i c  i n f l a t i o n  t e s t i n g  

a t  t h e  Lakehurst  &AS d i r i g i b l e  hanger #lo 
bal loon  and t h e  t e s t  o b j e c t i v e  was t o  obta in  r a d a r  r e f l e c t i v i t y  da ta  a s  a 

f u n c t i o n  of  i n f l a t i o n  p res su re .  

1 0 7 0  Kmc and 5.45 Kmc, a t  v e r t i c a l  p o l a r i z a t i o n s  and a s  a f u n c t i o n  of  cont inuous 

b i s t a t i c  ang le  between 0 

t h e  r e f l e c t i v i t y  neasuremenr sys tem was t h a t  t h e  measurement t ime was t o  be 

minimized. The e f f e c t  of  t h i s  requirement on t h e  measurement equipment and 

procedure i s  d iscussed  i n  t h e  fol lowing s e c t i o n s .  

The t e s t  model was a f l i g h t  q u a l i t y  

Measurements were to be made a t  f r equenc ie s  of 

0 and 30'- One of t h e  c o n s t r a i n t s  which was placed on 

The g e n e r a l  l ayou t  of t h e  measurement s e t u p  i s  shown i n  F igu res  1 and 2 .  

A s c a f f o l d  44 f e e t  high was e rec t ed  i n  t h e  hanger, and a wooden t r a c k  87 f ee t  

long was cons t ruc t ed  on t o p  of  t h e  sca f fo ld .  The t r a c k  formed a c i r c u l a r  a r c  

having a r a d i u s  of 167,3 f e e t  so t h a t  t h e  t r a c k  was approximately 100 f ee t  from 

t h e  s u r f a c e  of t h e  ba l loon ,  

of s t anda rd  g a i n  horn antennas,  one L-Eand and one C-Band, were mounted a t  

e i t h e r  end of t h e  t r a c k  a s  shown i n  F igu re  3. 

so  t h a t  bo th  were p o i n t i n g  a t  t h e  ba l loon  and a l igned  along t h e  ba l loon  r ad ius .  

These horns  were t h e  t r a n s m i t t i n g  antennas and were connected by c o a x i a l  cab le  

t o  a p p r o p r i a t e  CW o s c i l l a t o r s .  She o s c i l l a t o r s  and t h e i r  c o n t r o l  c i r c u i t r y  

were l o c a t e d  on a p l a t fo rm immediately below t h e  t r a c k ,  a s  shown i n  F igu res  

2 and 4. 

The angle  subten ted  by t h e  a r c  was 30'. A p a i r  

They were mounted s i d e  by s i d e  

A p a i r  o f  r ece iv ing  horns were mounted on a movable c a r t  i n  a manner 

s imi la r  t o  t he  t r a n s m i t t i n g  an tennas ,  

connected by c o a x i a l  c a b l e  t o  two Sc ien t i f i c -At l an ta  r ece iv ing  systems which 

were l o c a t e d  on t h e  deck of t h e  hanger i n  t h e  console  c o n t r o l  c e n t e r  shown i n  

These a r e  shown i n  F igu re  5 .  They were 
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Figure  6. 
l oga r i thmic  c h a r t  r eco rde r s .  

t r a n s m i t t e r  which was a l s o  connected t o  t h e  r eco rde r .  

were obtained were i n  t h e  form of backsca t t e red  power a s  a f u n c t i o n  of b i s t a t i c  

ang le .  The c o a x i a l  cab le  connecting t h e  r ece iv ing  antennas t o  t h e  r e c e i v e r s  

were arranged so  t h a t  a c o n s t a n t  c a b l e  l eng th  could be maintained r e g a r d l e s s  

of t h e  p o s i t i o n  of t h e  c a r t  on t h e  t r a c k .  

t r a n s m i t t e r  and r e c e i v e r  systems a r e  shown i n  F igu re  7.  

The r e c e i v e r s  i n  t u r n  were connected t o  two S c i e n t i f i c - A t l a n t a  

The movable c a r t  was equipped with a synchro 

Thus, t h e  da t a  which 

A g e n e r a l  block diagram of t h e  

I n  accordance with t h e  requirement f o r  minimum measurement time, consid- 

e r a b l e  e f f o r t  was expended i n  t h e  design of t h e  c a r t  and t h e  antenna mounts. 

The purpose of t h e  c a r t  was t o  move along t h e  t r a c k  during a measurement sequence 

t h u s  p rov id ing  continuous r e f l e c t i o n  da ta  a s  t h e  b i s t a t i c  ang le  was va r i ed .  

was equipped with a v a r i a b l e  speed motor which was d r iven  by a v a r i a c  l o c a t e d  

a t  t h e  conso le  c o n t r o l  c e n t e r .  Thus, t h e  Heasurement Test D i r e c t o r  could i n c r e a s e  

t h e  speed o f  t h e  c a r t  slowly t o  a maximum of 2*5  f t / s e c  s o  a s  t o  avoid extreme 

a c c e l e r a t i o n s  which might have resul ted i n  misalignment of t h e  r e c e i v i n g  antennas.  

The antenna mounts i nco rpora t ed  p r o v i s i o n s  f o r  angu la r  adjustments  i n  both azimuth 

and e l e v a t i o n  and f o r  sma l l  changes o f  antenna p o s i t i o n  i n  both t h e  h o r i z o n t a l  

and v e r t i c a l  d i r e c t i o n s .  

a s  p o s s i b l e ,  p r o v i s i o n s  were included f o r  r ap id  r o t a t i o n  of the  p o l a r i z a t i o n  

v e c t o r  

It 

I n  a d d i t i o n ,  i n  o rde r  t o  make t h e  mounts a s  v e r s a t i l e  

C a l i b r a t i o n  of t h e  r e f l e c t i v i t y  da t a  was accomplished by t h e  use of 

2 
"primary" and "secondary" c a l i b r a t i o n  s t anda rds  The primary c a l i b r a t i o n  

s t anda rd  was a r e c t a n g u l a r  f l a t  p l a t e  having a p h y s i c a l  a r e a  of 0.928 m e 

r a d a r  c r o s s  s e c t i o n  of t h i s  p l a t e  is  25.4 db > m2 a t  1 . 7 0  Kmc and 35.6 db > m 

a t  5.45 Kmc. 

on a l i n e  b i s e c t i n g  t h e  a r c  subtended by t h e  s c a f f o l d  and 100 f ee t  from t h e  

s c a f f o l d  on t h e  oppos i t e  s i d e  from t h e  bal loon.  

u s ing  a S c i e n t i f i c - A t l a n t a  model p o s i t i o n e r  having a synchro t r a n s m i t t e r  and 

capab le  o f  cont inuous azimuth r o t a t i o n .  

c o n t r o l e d  remotely from t h e  console  c o n t r o l  c e n t e r .  

p l a t e  was mounted was covered with microwave absorber  s o  a s  t o  p reven t  n u l l i f -  

i c a t i o n  o f  t h e  c a l i b r a t i o n  da ta  by mul t ip l e  r e f l e c t i o n s .  

The 
2 

The f l a t  p l a t e  was mounted on t o p  of a tower which was l o c a t e d  

The mounting was accomplished 

The p o s i t i o n  of t h e  f l a t  p l a t e  was 

The tower on which t h e  

A p i c t u r e  of t h e  
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f l a t  p l a t e  and i t s  mount i s  shown i n  F i g u r e  8.  

Immediately p r i o r  t o  t h e  commencement of  t h e  r e f l e c t i v i t y  t es t s  on t h e  

bal loon,  a complete s e r i e s  of f l a t  p l a t e  c a l i b r a t i o n  p a t t e r n s  were made. 

r e c e i v i n g  horns were a l igned  i n  t h e  d i r e c t i o n  of t h e  f l a t  p l a t e ,  with t h e  

r e c e i v e r  c a r t  a d j a c e n t  t o  t h e  l e f t  t r a n s m i t t e r  horns.  

v e r t i c a l  p o l a r i z a t i o n .  

horns,  t h e  f l a t  p l a t e  r o t a t e d ,  and r e f l e c t i v i t y  p a t t e r n s  recorded. The 

t r a n s m i t t e r s  were then  connected t o  t h e  r e c e i v e r s  through a t t e n u a t o r s  which 

were a d j u s t e d  so t h a t  t h e  r e c e i v e r  pens conincided with t h e  f l a t  p l a t e  maxima, 

S t r a i g h t  l i n e  p a t t e r n s  us ing  t h e s e  a t t e n u a t o r  s e t t i n g s  were run. 
t r a n s m i t t e r s  were t h e n  connected, new f l a t  p l a t e  p a t t e r n s  recorded, and t h e i r  

maxima compared t o  t h e  s t r a i g h t  l i n e  p a t t e r n .  

t h e n  r e a d j u s t e d  s o  a s  t o  l i e  midway between t h e  two f l a t  p l a t e  maxima,, 

adjustments  were maintained throughout t h e  t e s t  sequence, and used t o  c a l i b r a t e  

a l l  t h e  b a l l o o n  r e f l e c t i v i t y  da t a .  

of t h e  sou rces  were t e s t e d  a g a i n s t  f l a t  p l a t e  runs.  

change i n  t h e  c a l i b r a t i o n  l e v e l .  

F i g u r e  9. 

The 

A l l  horns were a t  

The sources  were connected t o  t h e  l e f t  t r a n s m i t t i n g  

The r i g h t  

The a t t e n u a t o r  s e t t i n g s  were 

These 

A t  t h e  conclusion of t h e  t e s t ,  t h e  s t a b i l i t y  

There was no observed 

A t y p i c a l  c a l i b r a t i o n  p a t t e r n  i s  shown i n  

R e f l e c t i v i t y  da t a  was obtained on t h e  bal loon i n  t h e  fol lowing way. 

S e v e r a l  hour s  p r i o r  t o  t h e  beginning of t h e  t e s t ,  t h e  t r a n s m i t t e r s  were 

tu rned  on and allowed t o  warm-up and s t a b i l i z e .  A t  t h i s  t i m e  a l l  systems 

were connected and t h e  horns were a l igned  on t h e  ba l loon .  

c a r t  was l o c a t e d  a d j a c e n t  t o  t h e  r i g h t  t r a n s m i t t e r s  a s  seen from t h e  console  

c o n t r o l  c e n t e r .  

The r e c e i v e r  

Upon n o t i f i c a t i o n  by t h e  NASA Test Di rec to r  t h a t  t h e  ba l loon  had reached 

a given i n t e r n a l  p r e s s u r e  l e v e l ,  t h e  c a r t  was moved t o  t h e  l e f t  and simultaneous 

r e c o r d i n g s  of t h e  @-Band and L-Band r e t u r n  s i g n a l  l e v e l s  were made a s  a f u n c t i o n  

of c a r t  p o s i t i o n ,  

thrown d i sconnec t ing  t h e  r i g h t  t r a n s m i t t e r s  and connect ing t h e  l e f t  t r a n s m i t t e r s ,  

The r e c e i v e r  c a r t  was t h e n  run back t o  t h e  r i g h t .  

When t h e  c a r t  reached i ts  l e f t  most p o s i t i o n ,  a switch was 

The r e t u r n  s i g n a l  l e v e l s  

- 10 - 
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were c a l i b r a t e d  us ing  t h e  secondary s tandard .  

ob ta ined  a t  each frequency.  

TRANSMIT RIGHT o r  TRAYSMIT LEFT. The da ta  which was obta ined  is  summarized 

i n  Table  I. 

I n  t h i s  fash ion ,  p a t t e r n s  were 

For  s impl i c i ty ,  t h e  da t a  was l a b e l e d  e i t h e r  

0 For  e i tker  t r a n s m i t  p o s i t i o n ,  t h e  b i s t a t i c  ang le  inc reased  from 0 t o  30'. 

The "specular"  angle ,  def ined  a s  t h e  b i s e c t o r  o f  t h e  b i s t a t i c  angle ,  changed 

15'- If t h e  specu la r  angle  were r ede f ined  t o  be  t h e  angular  p o s i t i o n  on t h e  

ba l loon  corresponding t o  t h e  specu la r  ray,  l e t t i n g  f o r  convenience, t h e  r i g h t  

most p o s i t i o n  correspond t o  0 

increased  from 0' t o  15 

0 t hen  f o r  TRANSMIT RIGHT, t h e  specu la r  ang le  
0 and f o r  TRAHSMIT LEFT, it decreased from 30' t o  l?Oe 

The ba l loon  was cons t ruc t ed  of ad jacent  gores ,  each subtending an ang le  

of  180°/53 v 3.4'. 

two a d j a c e n t  r e in fo rced  gores .  

MIT RIGKT r e p r e s e n t  a specu la r  angle  which passed over  t h e  r e in fo rced  gores ,  

and t h o s e  corresponding t o  'TRANSMIT LEFT, r ep resen t  a specu la r  angle  which 

d i d  n o t  pas s  over  t h e  r e in fo rced  gores .  

The s e c t o r  of t h e  ba l loon  corresponding t o  0' -15' conta ined  

Therefore ,  t h e  p a t t e r n s  corresponding t o  TRANS- 

BACKGROUND LEQvELS 

The r a d a r  c r o s s  s e c t i o n  of a conducting sphere  135 f e e t  i n  diameter  i s  

I n  o r d e r  t o  in su re  t h e  v a l i d i t y  of  t h e  measure- 2 2 1,335 m o r  31 ,2  db > m 

ment da ta ,  t h e  background l e v e l s  m u s t  be maintained a t  l e a s t  10 db and 

p r e f e r a b l y  20 d b  below t h i s  nominal va lue .  

energy which was r e f l e c t e d  from s t r u c t u r e s  o t h e r  t h a n  t h e  ba l loon .  The back- 

ground l e v e l s  i n  t h e  hanger i t s e l f  were measured p r i o r  t o  t h e  ba l loon  i n f l a t i o n  

us ing  the same procedure t h a t  was used f o r  t h e  ba l loon  measurements. 

was c a l i b r a t e d  wi th  t h e  f l a t  p l a t e  and t h e  background l e v e l s  were found t o  

average  15 db below t h e  nominal ba l loon  r e t u r n  a t  1 .70 Kmc and 30 db below 

t h e  nominal ba l loon  r e t u r n  a t  5.45 Krnc. 

5 - 4 5  Kmc i s  shown i n  F igure  10. 

The background was composed of  

The da ta  

A t y p i c a l  background p a t t e r n  a t  

I n  a d d i t i o n ,  w i th  t h e  b a l l o n  i n  p lace ,  t h e  major sou rces  of background 

r e f l e c t i o n s  were n o t  i l l umina ted .  

beam, p l a c i n g  t h e  edges a t  I +- 22 e 

The bal loon i n t e r c e p t e d  44' of  t h e  antenna 

The p rev ious ly  measured r a d i a t i o n  p a t t e r n s  0 

- 13 - 



TABLE I 

Test P a t t e r n  Run Frequency Transmi t te r  I n t e r n a l  I n t e r n a l  Approximate 
No. No. No. (Kmc 1 Posi t ion*  P res su re  Pressi i re  Skin  S t r e s s  

(max) ( p s i )  (mLr,: ( p s i )  ( p s i )  

1 5004 1 1.70 Right  .025 .006 1040 
5005 2 1.70 L e f t  .025 .006 1040 
5006 3 5.45 Right .025 .006 1040 
5007 4 5.45 L e f t  .025 .006 1040 

2 5008 1 1.70 Right  .06 2400 
5009 2 1.70 Left  .06 None 2400 
5010 3 5.45 Right .06 Given 2400 
5011 4 5.45 Left .06 2400 

~~~ ~~ ~~~~~~ ~~ 

3 5012 1 1.70 Right .084 .054 3360 
5013 2 1.70 Left .084 .054 3360 
5014 3 5.45 Right .084 .054 3360 
5015 4 5.45 Left .084 .054 3360 

~ ~ ~ ~~ ~~ ~ 

4 5016 1 1.70 Right .024 960 
5017 2 1.70 L e f t  e 024 None 960 
5018 3 5.45 Right 024 Given 960 
5019 4 5.45 Left .024 960 

5 5020 1 1.70 Right .06 .058 2400 
5021 2 1.70 Left .06 .058 2 400 
5022 3 5.45 Right .06 .058 2400 
5023 4 5.45 Left .06 ,058 2400 

6 5024 1 1.70 Right .084 .080 3200 
5025 2 1.70 Lef t  -084 .080 3200 
5026 3 5.45 R i g h t  .084 .080 3200 
5027 4 5.45 Left 084 .080 3200 

7 5028 1 1.70 R i g h t  .132 .134 5200 
5029 2 1.70 Lef t  .132 .134 5200 
5030 3 5.45 R i g h t  .132 .134 5 200 
5031 4 5.45 L e f t  .132 .134 5200 

* 
See exp lana t ion ,  Page 13 
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Test P a t t e r n  Run Frequency Transmi t te r  I n t e r n a l  In t e r r r a l  Approximate 
No. No e No. (Kmc ) Posi t ion*  P res su re  P res su re  Skin  S t r e s s  

(max) (ps i ) (min )  ( p s i )  ( p s i )  

8 5032 1 1.70 Right  ,178 7120 
5033 2 1.70 L e f t  e 178 None 7120 
5034 3 5.45 Right  .178 Given 7120 
5035 4 5.45 L e f t  .178 7120 

9 5036 1 1.70 Right  ,014 .010 560 
5037 2 1.70 L e f t  ,014 . 010 560 
5038 3 5.45 Right  e 014 0 010 5 60 
503 9 4 5.45 L e f t  e 014 e 010 560 

10 5040 1 1.70 Right  132 5280 
5041 2 1070 L e f t  e 132 None 5280 
5042 3 5.45 Right  .132 Given 5280 
5043 4 5 -45 L e f t  .132 5280 

11 5044 1 1.70 Right  ., 182 ,180 7281 
5045 2 1.70 L e f t  182 -180 7281 
5046 3 5 -45 Right  .182 180 7281 
5 047 4 5.45 L e f t  182 e 180 7281 

- ~~ ~ - 

12 5048 1 1.70 Right  e 224 -222 8880 
5049 2 1.70 Left e 224 .222 8880 
5050 3 5.45 Right  e 244 .222 8880 
5051 4 5.45 Left e 244 D 222 8880 

13 5052 1 1.70 Right  300 12 , 000 
5053 2 1.70 Left e 300 None 12 9 000 
5054 3 5,45 Right ,300 Given 12 f 000 
5055 4 5.45 Left a 300 12 9 000 

14 5056 -- 1 1.70 Right 366 .352 14 640 
5057 2 1.70 Left 366 .352 14 , 640 
5058 3 5.45 Right e 366 352 14 640 
5059 4 5.45 Left 366 .352 14,640 

See exp lana t ion ,  Page 13 
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Test P a t t e r n  Run Frequency Transmit ter  I n t e r n a l  l n t e r n a l  Approximate 
YO e NO. No e (Kmc j Posi t ion '  P re s su re  P res su re  Skin S t r e s s  

(max) (p:.i j (min) ( p s i )  ( p s i )  

15 5060 1 1.70 R.ight e 406 .39a 169 240 
5061 2 1.70 L e f t  .406 -398 16,240 
5062 3 5.45 Right .406 -398 16 240 
5063 4 5.45 L e f t  e 406 .398 169 240 

16 5064 1 1.70 Right e 444 .434 17,760 
5065 2 1.70 Left e 444 .436 17,760 
5066 3 5.45 Right .444 .436 17 760 
5067 4 5.45 L e f t  e 444 .436 17,760 

17 5068 1 1.70 Right .496 e 468 18,960 
5069 2 1.70 L e f t  .496 0 46% 18 , 960 
5070 3 5.45 Right .496 468 18,960 
5071 4 5.45 Left .496 e 468 18,960 

18 5072 1 1.70 Right 504 e 500 20,000 
5073 2 1-70 Left 504 e 500 20,000 
5074 3 5.45 Right 504 500 20,000 
5075 4 5 -45 Left 504 e 500 20,000 

19 5076 1 1.70 Right ., 538 0 534 21,530 
5077 2 1,70 Left  ., 538 e 534 21,530 
5078 3 5.45 Right 538 .534 21,530 
507 9 4 5.45 Left -538 0 534 21,530 

20 5080 1 1.70 Right 560 22,400 
5081 2 1.70 Left 560 hone 22,400 
5082 3 5.45 Right 560 Given 22,400 
5083 4 5,45 Left .560 22 , 400 

'X 

See exp lana t ion ,  Page 13 

- 16 - 





of  t h e  horn antennas show t h a t  t h e  power gain i s  approximately 11 db below t h e  

p a t t e r n  maximum. 

s e r i o u s  background effect ,  caused by d i r e c t  cross-coupl ing between t h e  t r a n s -  

m i t t i n g  and r e c e i v i n g  antennas,  was experienced during t h e  SIT  - J u l y .  

t h i s  effect  was minimized by p l a c i n g  d i e l e c t r i c  abso rbe r  s h e e t s  nex t  t o  t h e  

t r a n s m i t t i n g  antennas t h u s  s h i e l d i n g  them from t h e  r e c e i v i n g  antennas.  The 

r e s u l t  was t o  e l i m i n a t e  completely t h e  apparent  coupl ing a t  both L-Band and 

C-Band e 

A t y p i c a l  antenna p a t t e r n  i s  shown i n  F i g u r e  11. A more 

However, 

The measurements descr ibed i n  t h i s  r e p o r t  were made a s  p a r t  of a con t inu ing  

program f o r  t h e  e v a l u a t i o n  o f  t h e  r a d a r  r e f l e c t i v i t y  p r o p e r t i e s  of t h e  Echo-I1 
ba l loon .  

on t h r e e  o t h e r  ba l loons  during June and J u l y  1963, and a r e  r e p o r t e d  i n  t h e  

Phase B F i n a l  Report a 

i n  both t h e  r e f l e c t i o n  measurement and i n f l a t i o n  procedures.  

A s  a previous p a r t  of t h i s  program, r a d a r  r e f l e c t i o n  d a t a  were ob ta ined  

1 The December t e s t s  d i f f e r e d  from t h e  June - J u l y  t es t s  

The rneasuxement procedure d i f f e r e d  i n  s e v e r a l  a s p e c t s .  During t h e  J u l y  

tes ts ,  t h o  primary emphasis was p l aced  on t h e  q u a n t i t y  of da t a  t o  be obtained 

a t  a specif ic  p r e s s u r e  l e v e l  r a t h e r  t han  t h e  speed of t h e  measurement sequence., 

Accordingly, t h e  number of measurements a t  a given pressure l e v e l  was much 

g r e a t e r  t h a n  was r equ i r ed  i n  t h e  December t e s t s .  The J u l y  t e s t  requirements  

were o r i g i n a l l y  f o r  both h o r i z o n t a l  and v e r t i c a l  p o l a r i z a t i o n s  (and, i n  some 

cases ,  c r o s s  p o l a r i z a t i o n ) ,  and f o u r  f r equenc ie s .  For  t h e  December t e s t  t h e  

primary emphasis was s h i f t e d  t o  a c c e l e r a t e d  p r e s s u r e  t e s t i n g .  Accordingly, 

t h e  measurement requirements  were reduced t o  one p o l a r i z a t i o n  and two f r e q -  

uenc ie s .  

d a t a  could be t aken  a t  both of t h e  r equ i r ed  f r equenc ie s .  

f a c i l i t a t e d  t h e  antenna alignment and t h e  speed of t h e  r e c e i v e r  c a r t  was 

Two r e c e i v e r s  and two r e c o r d e r s  were employed so t h a t  simultaneous 

The antenna mounts 

Conductron Corporat ion Report No. 0038-B-F under Contract  No., NAS 5-3232, 

Prepared f o r  NASA, Communication Research Branch, Greenbel t ,  Maryland, 

December 1963, U n c l a s s i f i e d .  

1 
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i n c r e a s e d  t o  a maximum of approximately 2 . 5  f t / s e c .  With t h e s e  changes, it was 

p o s s i b l e  t o  o b t a i n  t h e  r equ i r ed  da ta  a t  both f r e q u e n c i e s  f o r  one pressure l e v e l  

i n  less  t h a n  3 minutes. 

'In t h e  J u l y  t e s t s ,  t h e  procedure was t o  make a r e f l e c t i o n  t e s t  a t  some 

i n t e r n a l  p r e s s u r e  l e v e l ,  and then  t o  reduce t h e  p r e s s u r e  t o  ambient and r e p e a t  

t h e  t e s t .  

during t h e  e n t i r e  t es t ,  b u t  r e f l e c t i o n  measurements were made throughout t h e  

i n f l a t i o n  h i s t o r y .  

time over t h e  t e s t  p e r i o d ,  

a r e  shown on t h e  graph. 

c o n s t a n t l y  f l u c t u a t i n g  and t h e  r e f l e c t i o n  measurements were timed t o  be made 

during p r e s s u r e  peaks i n s o f a r  a s  was p o s s i b l e ,  

ob ta ined  du r ing  t h e  December t e s t s  much more completely desc r ibed  t h e  r a d a r  

r e f l e c t i v i t y  of t h e  bal loon a s  a f u n c t i o n  o f  i n t e r n a l  p r e s s u r e  t h a n  was 

p o s s i b l e  wiith t h e  da t a  obtained du r ing  t h e  J u l y  t e s t s .  

I n  t h e  December t e s t ,  t h e  p re s su re  was reduced t o  ambient only tw ice  

F igu re  1 2  i s  a graph showing pressure a s  a f u n c t i o n  of 

'The times when r e f l e c t i o n  measurements were made 

It should be noted t h a t  t h e  p r e s s u r e  l e v e l  was 

Thus, t h e  da t a  which was 

DISCUSSION OF DATA -- - 
The g r a p h i c a l  summary of t h e  da t a  obtained is p resen ted  i n  F igu res  13 

through 58. 

F i g u r e s  13 through 32, bea r ing  t h e  legends Test #I t o  Test #20, show 
0 0 t h e  L-Band and C-Band r a d a r  c r o s s  s e c t i o n  r e t u r n  from 0 t o  30 The heavy 

l i n e  on t h e s e  graphs i s  t h e  mean c r o s s  s e c t i o n  of 2.5 i n t e r v a l s  and t h e  

d o t t e d  l i n e s  i n d i c a t e d  t h e  l i m i t s  of t h e  s c i n t i l l a t i o n s  taken over  t h e s e  

i n t e r v a l s .  On each graph f o r  each frequency is  l i s t e d  t h e  average va lue  

of t h e  t o t a l  peak t o  peak s c i n t i l l a t i o n .  

0 

I t  should be observed t h a t  t h e  C-Band average c r o s s  s e c t i o n  a s  obtained 

from t h e s e  graphs i s  from 3 t o  4 db below t h e  L-Band average c r o s s  s e c t i o n .  

The c a l i b r a t i o n  and measurement procedures have been reviewed and do n o t  

appea r  t o  o f f e r  a s u i t a b l e  exp lana t ion  f o r  t h i s  phenomenon. However, it 

should b e  noted t h a t  t h e r e  is a high degree of c o r r e l a t i o n  between t h e  average 

c r o s s  s e c t i o n  curves f o r  both L-Band and C-Band a t  a given p r e s s u r e  l e v e l .  For 

example, i n  F igu re  1 5  t h e  maxima and minima of t h e  average c r o s s  s e c t i o n  cu rves  

- 20 - 
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occur  a t  about  t h e  same b i s t a t i c  a n g l e s  f o r  both t h e  L-B-and and C-Band curves.  

This  obse rva t ion  adds suppor t  t o  t h e  assumption t h a t  t h e  C-Band d a t a  has  simply 

been d i sp laced ,  and t h a t  t h i s  displacement has n o t  a l t e r e d  t h e  s c i n t i l l a t i o n  

h i s t o r y  a s  a func t ion  of t h e  i n t e r n a l  pressure of t h e  ba l loon .  

F i g u r e s  33 through 56 show t h e  average and t h e  l i m i t s  of  t h e  r a d a r  c r o s s  
0 s e c t i o n  da ta  over 2.5 i n t e r v a l s  a s  a func t ion  of t e s t  numbers. F igu res  57 

and 58 show t h e  h i s t o r y  of t h e  average and t h e  l i m i t s  o f  t h e  r a d a r  c r o s s  s e c t i o n  

d a t a  over t h e  f u l l  30' i n t e r v a l  a s  a func t ion  of t e s t  number. 

- 22 - 
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